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DETAILED ACTION 



Response to Applicants ' Amendment 



1 . The non-final rejection as set forth in paper No. (02 1 606) mailed on February 22" , 2006 
is withdrawn in response to applicants' amendments. A new rejection is made as set forth 
in this Office Action. Claims (1-24) are pending in the application. 



2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 



3. Claims 1-24 are rejected under 35 U.S.C. 103(a) as being unpatentable over Planner et al. 
(U.S. Patent 6,410,437) in view of Gabriel et al. (U.S. Patent 6,599,839). 

In re claim 1, Flanner discloses a method of fabricating a damascene structure, 
comprising: (a) forming a barrier layer 14 on a substrate 16 having a metal layer 18 
thereon; (b) forming a first organosilicate layer 12 on the barrier layer 14; (c) forming a 
silicon oxide layer 10 on the first organosilicate layer 12; (d) forming a second 
organosilicate layer 8 on the silicon oxide layer 10 (col 4, line 47 to col. 5, line 50 and 
FIG. 3); and 



Claim Rejections - 35 USC §103 
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(e) etching the second organosilicate layer 8 to define vias 20 therein, wherein the 
second organosihcate layer 8 is etched with a gas mixture comprising a A1/N2/CF4, 
Ar/NifFe, and ArWCgFg/Oi (col. 5, lines 50-64 and FIG. 6). 



Fianner discloses etching the second organosihcate layer 8 to define vias 20 
therein, wherein the second organosihcate layer 8 is etched with a gas mixture 
comprising a Ar/N2/CF4, Ar/N2/F6, and Ar/N2/C9F8/02 (col. 5, lines 50-64 and FIG. 6) but 
does not explicitly teach that the second organosilicate layer is etched with a gas mixture 
comprising a hydrogen containing fluorocarbon and one or more gasses selected from the 
group consisting of hydrogen (H2), nitrogen (N2), oxygen (O2), argon (Ar), and Helium 
(He) as recited in the independent claim 1. 

Annapragada, however, discloses a method of fabricating a damascene structure, 
comprising: (a) forming a barrier layer 412 on a substrate 410 having a metal layer 404 
thereon; (b) forming a first organosilicate layer 416 on the barrier layer 412; 




FIG. 6 
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(c) forming a trench etch stop layer 420 on the first organosilicate layer 416; (d) 
forming a second organosilicate layer 424 on the trench etch stop layer 420 (col. 2, line 
46 to col. 3, line 21 and FIGS. 4A-B); and 



•424- 
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^ ^ 




1 

















FIG. 48 

(e) etching the second organosilicate layer 424 to define vias 440 therein, wherein 
the second organosilicate layer 424 is etched with a gas mixture comprising a hydrogen- 
containing fluorocarbon and one or more gases selected from the group consisting of 
hydrogen (H2), nitrogen (N2), oxygen (02), argon (Ar), and helium (He) (col. 4, lines 9- 
67). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention was made to combine the teaching of Planner and Annapragada to 
enable the process of etching the second organosilicate layer using a gas mixture 
comprising a hydrogen-containing fluorocarbon and one or more gases selected from the 
group consisting of hydrogen (H2), nitrogen (N2), oxygen (02), argon (Ar), and helium 
(He) of Planner to be performed and fiirthermore to provide an efficient etching process 
with minimal structure damage (col. 1, lines 61-62. Aimapragada). 
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In re claim 2, as applied to claim 1 above, Planner in combination with 
Annapragada disclose all claimed limitations including the limitation wherein the 
method, further comprising: 

(f) etching the silicon oxide layer 10 to transfer the vias 20 defined in the second 
organosilicate layer 8 therethrough (FIG. 6, Planner); 

(g) patterning the second organosilicate layer 8 to define interconnects 40 
therethrough, wherein the interconnects 40 are positioned over the vias 20, and wherein 
the via pattern is transferred through the first organosilicate layer 12 when the 
interconnects 40 are defined in the second organosilicate layer 8 (FIG. 14, Planner); and 



(g) filling the vias 20 and interconnects 40 with a conductive material (col. 6, 
lines 60 to col. 7, line 7). 

In re claim 3, as applied to claim 2 above, Flaimer in combination with 
Annapragada disclose all claimed limitations including the limitation wherein the 
interconnects 40 are defined in the second organosilicate layer 8 and the vias 20 are 
defined in the first organosilicate layer 12 using a hydrogen-containing fluorocarbon gas 
mixture (FIG. 12 and related text. Planner) and (col. 2, line 46 to col. 3, line 21, 
Annapragada). 




FIG. 14 
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In re claim 4, as applied to claim 2 above, Planner in combination with 
Annapragada disclose all claimed limitations including the limitation wherein the 
conductive material filling the vias 20 and interconnects 40 is selected fi'om the group of 
copper (Cu), aluminum (Al), tungsten (W), and combinations thereof (col. 8, lines 22-29, 
Planner). 

In re claim 5, as applied to claim 1 above, Planner in combination with 
Annapragada disclose all claimed limitations including the limitation wherein the gas 
mixture includes one or more gases selected fi-om the group consisting of 
trifluoromethane (CHF3), difluoromethane (CH2P2), and fluoromethane (CH3P) (col. 4, 
lines 9-23, Annapragada). 

In re claim 6, as applied to claim 1 above. Planner in combination with 
Annapragada disclose all claimed limitations including the limitation wherein the gas 
mixture further comprises a gas selected fi-om the group consisting of carbon tetrafluoride 
(CP4) and fluoroethane (C2P6), and combination thereof (col. 5, lines 50-64, Planner). 

In re claim 7, as applied to claim 1 above, Plaimer in combination with 
Annapragada disclose all claimed limitations including the limitation wherein the gas 
mixture includes hydrogen (H2) (col. 4, lines 9-23, Annapragada). 

In re claim 8, as applied to claim 1 above. Planner in combination with 
Annapragada does not explicitly disclose that the second organosilicate layer is etched at 
a temperature within a range of about -20*^C to about 80*^C. 

However, there is no evidence indicating the etching temperature range is critical 
and it has been held that it is not inventive to discover the optimum or workable 
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temperature range of a result-effective variable within given prior art conditions by 
routine experimentation. See MPEP § 2144.05. Note that the specification contains no 
disclosure of either the critical nature of the claimed dimensions of any unexpected 
results arising there from. Where patentability is aid to be based upon particular chosen 
dimensions or upon another variable recited in a claim, the Applicant must show that the 
chosen dimensions are critical. In re Woodruff. 919 F.2d 1575, 1578, 16 USPQ2d 1934, 
1936 (Fed. Cir. 1990). 

In re claim 9, as applied to claim 1 above. Planner in combination with 
Annapragada disclose all claimed limitations including the limitation wherein the second 
organosilicate layer is etch at a pressure within a range of about 100-2000 mtorr (col. 4, 
lines 30-44, Armapragada). 

In re claim 10, as applied to claim 1 above, Planner in combination with 
Annapragada disclose all claimed limitations including the limitation wherein the method 
further comprising applying an electric field to the hydrogen-containing fluorocarbon gas 
mixture (col. 4, lines 9-23, Annapragada). 

In re claim 1 1, as applied to claim 10 above, Planner in combination with 
Annapragada disclose all claimed limitations including the limitation wherein the electric 
field is a radio frequency (RP) power (col. 4, lines 9-23, Annapragada). 

In re claim 12, as applied to claim 1 1 above, Planner in combination with 
Annapragada disclose all claimed limitations including the limitation wherein the RP 
power is within a range of about 0 to about 300 watts/cm^ (col. 4, lines 30-44, 
Annapragada). 
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In re claim 13, as applied to claim 2 above. Planner in combination with 
Annapragada disclose all claimed limitations including the limitation wherein the silicon 
oxide layer is etched with a fluorocarbon gas mixture (col. 5, lines 51-64, Planner). 

In re claim 14, as applied to claim 13 above, Planner in combination with 
Annapragada disclose all claimed limitations including the limitation wherein the 
fluorocarbon gas mixture further comprises a gas selected from the group consisting of 
carbon tetrafluoride (CP4) and fluoroethane (C2F6)5 and combination thereof (col. 4, lines 
9-23, Annapragada). 

In re claim 15, as apphed to claim 14 above, Planner in combination with 
Annapragada disclose all claimed limitations including the Umitation wherein the 
fluorocarbon gas mixtxire further includes one or more gases selected from the group 
consisting of hydrogen (H2), nitrogen (N2), oxygen (O2), argon (Ar), and helium (He) 
(col. 4, lines 9-23, Annapragada). 

In re claim 16, as applied to claim 13 above. Planner in combination with 
Annapragada does not expUcitly disclose that the silicon oxide layer is etched at a 
temperature within a range of about -20°C to about 80°C. 

However, there is no evidence indicating the etching temperature range is critical 
and it has been held that it is not inventive to discover the optimum or workable 
temperature range of a result-effective variable within given prior art conditions by 
routine experimentation. See MPEP § 2144.05. Note that the specification contains no 
disclosure of either the critical nature of the claimed dimensions of any unexpected 
results arising there from. Where patentability is aid to be based upon particular chosen 
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dimensions or upon another variable recited in a claim, the Applicant must show that the 
chosen dimensions are critical. In re Woodruff, 919 F.2d 1575, 1578, 16 USPQ2d 1934, 
1936 (Fed. Cir. 1990). 

In re claim 17, as applied to claim 13 above, Flaimer in combination with 
Annapragada disclose all claimed limitations including the limitation wherein the silicon 
oxide layer is etch at a pressure within a range of about 100-2000 mtorr (col 4, lines 30- 
44, Annapragada). 

In re claim 18, as applied to claim 13 above, Planner in combination with 
Annapragada disclose all claimed limitations including the limitation wherein the method 
further comprising applying an electric field to the fluorocarbon gas mixture (col. 4, lines 
9-23, Annapragada). 

In re claim 19, as applied to claim 18 above, Planner in combination with 
Annapragada disclose all claimed limitations including the limitation wherein the electric 
field is generated using radio frequency (RF) power (col. 4, lines 9-23, Annapragada). 

In re claim 20, as applied to claim 19 above. Planner in combination with 
Annapragada disclose all claimed limitations including the limitation wherein the RF 
power is within a range of about 0 to about 300 watts/cm^ (col. 4, Hnes 30-44, 
Annapragada). 

In re claim 21, Planner discloses a method of fabricating a damascene structure, 
comprising: (a) forming a barrier layer 14 on a substrate 16 having a metal layer 18 
thereon; (b) forming a first organosiUcate layer 12 on the barrier layer 14; (c) forming a 
silicon oxide layer 10 on the first organosilicate layer 12; (d) forming a second 
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organosilicate layer 8 on the silicon oxide layer 10 (col. 4, line 47 to col. 5, line 50 and 
FIG. 3); and 



\ Fro. 3 

(e) etching the second organosilicate layer 8 to define vias 20 therein, wherein the 
second organosilicate layer 8 is etched with a gas mixture comprising a Ar/N2/CF4, 
Ar/N2/F6, and Ar/N2/C9F8/02 (col. 5, lines 50-64 and FIG. 6). 



(f) etching the silicon oxide layer 10 to transfer the vias 20 defined in the second 
organosilicate layer 8 therethrough (FIG. 6), wherein the silicon oxide 10 is etched with a 
gas mixture comprising a fluorocarbon gas (col. 5, lines 50-64); 

Planner discloses etching the second organosilicate layer 8 to define vias 20 
therein, wherein the second organosilicate layer 8 is etched with a gas mixture 
comprising a Ar/N2/CF4, Ar/N2/F6, and Ar/N2/C9F8/02 (col. 5, lines 50-64 and FIG. 6) but 
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FIG. 6 
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does not explicitly teach that the second organosilicate layer is etched with a gas mixture 
comprising a hydrogen-containing fluorocarbon gases and one or more gasses selected 
from the group consisting of hydrogen (Ha), nitrogen (N2), oxygen (O2), argon (Ar), and 
Helium (He) as recited in the independent claim 21. 

Annapragada, however, discloses a method of fabricating a damascene structure, 
comprising: (a) forming a barrier layer 412 on a substrate 410 having a metal layer 404 
thereon; (b) forming a first organosilicate layer 416 on the barrier layer 412; 




(c) forming a trench etch stop layer 420 on the first organosilicate layer 416; (d) 
forming a second organosilicate layer 424 on the trench etch stop layer 420 (col. 2, line 
46 to col. 3, line 21 and FIGS. 4A-B); and 




(e) etching the second organosilicate layer 424 to define vias 440 therein, wherein 
the second organosilicate layer 424 is etched with a gas mixture comprising a hydrogen- 
containing fluorocarbon and one or more gases selected from the group consisting of 
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hydrogen (H2), nitrogen (N2), oxygen (02), argon (Ar), and helium (He) (col. 4, lines 9- 
67). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention was made to combine the teaching of Planner and Annapragada to 
enable the process of etching the second organosilicate layer using a gas mixture 
comprising a hydrogen-containing fluorocarbon and one or more gases selected from the 
group consisting of hydrogen (H2), nitrogen (N2), oxygen (02), argon (Ar), and helium 
(He) of Planner to be performed and furthermore to provide an efficient etching process 
with minimal structure damage (coL 1, lines 61-62. Annapragada). 

In re claim 22, as applied to claim 21 above, Planner in combination with 
Annapragada disclose all claimed limitations including the limitation wherein the gas 
mixture for etching the second organosilicate layer comprises hydrogen (H2) (col. 4, lines 
9-23, Annapragada). 

In re claim 23, as applied to claim 21 above, Planner in combination with 
Annapragada disclose all claimed limitations including the limitation wherein the gas 
mixture for etching the second organosilicate layer comprises trifluoromethane (CHP3), 
dimethylfluoride, and hydrogen (col. 4, lines 9-23, Aimapragada). 

In re claim 24, as applied to claim 21 above. Planner in combination with 
Annapragada disclose all claimed limitations including the limitation wherein the gas 
mixture for etching the second organosilicate layer comprises difluoromethane, 
tetrafluoride, and hydrogen (col. 5, lines 50-64, Planner) and (col 4, lines 9-23, 
Annapragada). 
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Response to Applicants^ Amendment and Arguments 

4. Applicants' arguments with respect to claims 1-24 have been fiiUy considered but are 
moot in view of the new ground(s) of rejection. 



5. Any inquiry concerning this communication or earlier commimications from the 

examiner should be directed to Khiem D. Nguyen whose telephone number is (571) 272- 
1865. The examiner can normally be reached on Monday-Friday (8:30 AM - 5:30 PM). 

If attempts to reach the examiner by telephone are imsuccessfiil, the examiner's 
supervisor, Matthew S. Smith can be reached on (571) 272-1907. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO 
Customer Service Representative or access to the automated information system, call 
800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



Conclusion 



K.N. 

August 02, 2006 



BROOK KEBEOE 
PRIMARY EXAMINER 



